Numerous studies cite the importance of building positive rapport as a critical factor in promoting student learning. This study investigates the effectiveness of using candy in engineering classrooms and recommends methods of developing positive rapport using candy. Some faculty may be concerned about the use of candy in college classrooms as unprofessional or as a trick to curry student favor. Accordingly, students from four universities, both public and private, and from different geographical regions within the United States were asked for input about the use of candy in engineering courses. Results indicate that students feel that candy is an appropriate tool in college education and a majority agreed that candy use is not distracting or unprofessional. Similarly, students considered candy as a means for motivating them to pay attention and participate. The authors provide recommendations on how to incorporate use of candy in the classroom and list common pitfalls to avoid. This study demonstrates that, if used correctly, candy can aid student learning in college engineering classrooms.
No Sugarcoating: An Introduction to using candy in the classroom
Is 'having fun' relevant to learning engineering? Can use of humor or candy help promote fun? Will students perceive use of candy as unprofessional or distracting? Will students take a class or professor less seriously if candy is used? Will colleagues frown upon use of candy in the classroom?
These important questions, sometimes expressed as concerns by faculty, provided the motivation for this study. Each of the authors has made an intentional choice to use candy in support of student learning. However, each of us has also asked and been asked the questions presented above. Frequently, concerns are expressed by junior faculty who may not have been exposed to the concept of 'having fun' in a college classroom or who may be concerned about students' perceptions of their role as leader in the classroom. Some faculty have expressed concern that students may consider use of candy or humor as unprofessional or inappropriate in engineering classrooms.
Appropriate use of candy, as with any tool in the classroom, can help engage students, especially when coupled with appropriate use of humor. Numerous sources in engineering education literature describe the importance of engaging students as active participants to improve contextual understanding and retention of material 1, 2, 3, 4, 5, 6 . Instructional strategies that focus on the learner enhance student learning, increase interest in engineering, and can even help retain engineering students by building connections with peers and with instructors 2, 3, 7 . Lowman's "Two Dimensional Model of Effective College Teaching" 7 presents the importance of interpersonal rapport in maintaining an environment conducive to student learning. Lowman describes college classrooms as "complex arenas in which a variety of emotional reactions can influence how much is learned and how the participants feel about it."
7 Student motivation is likely increased in a classroom perceived by students to be a supportive learning environment, as established by the nature and content of communications among students and with the instructor 8 .
Bain 9 describes "outstanding teachers" as professors who "achieved remarkable success in helping their students learn in ways that made a sustained, substantial, and positive influence on how those students think, act, and feel." Trust and openness in a classroom can enable students to ask or answer questions without fear of reproach or embarrassment. Such an environment can be created in a classroom where students are acknowledged or rewarded for catching an error on the board, providing a particularly insightful answer, leaving the comfort zone of their seat to help with a demonstration or to post their answer on the board, or focusing on the task at hand in a group learning exercise. Fun, games, demonstrations, recognition, and rewards can be used effectively to connect with students as individuals, in addition to engaging the class as a whole 10, 11 .
In addition to serving as rewards, candy-based demonstrations can be added to the pantheon of food-based teaching aids used in engineering classrooms 12, 13 and at the K-12 level 14, 15, 16 . Foodbased demonstrations allow students to connect their learning to materials with which they are already familiar. These demonstrations have the added advantages of being readily available and relatively inexpensive.
Freeman and Wash
17 identify humor as one of ten "brain-based" strategies to increase effectiveness of teaching and learning in the college environment. "College professors should be able to bring humor to the classroom, laugh at their mistakes, and teach students that life is a joy, both inside and outside of the classroom. It is important not only to love the subject area, but also to remember it is being taught to real people with emotions and worries. Lightening the load with a bit of humor could mean all the difference for a student's success in the course." 17 Appropriate use of humor in the classroom can be used to reduce stress, liven up a classroom by varying the class structure, and even help develop a sense of community among students who are familiar with the line of humor.
In this paper, we present ways in which candy, sometimes combined with engineering "humor," can be used in support of student learning. Students were surveyed on their perception of candy use in the classroom. The survey and results obtained from 96 students at four universities are presented and indicate support for, and appreciation of, candy use in engineering courses.
Chewing on the Idea: Methods
The survey was designed to quantify the effect of candy use on student attitude and engagement during class and to elicit student perspectives regarding the appropriateness of using candy in the college classroom. Students were asked to respond to four statements using a Likert scale ranging from "Strongly Agree", to "Agree", "Neutral", "Disagree", and "Strongly Disagree". The statements assessed student views from both a positive perspective and a negative perspective to validate responses. The four statements were:
1. Candy is distracting. 2. Candy helps motivate students to pay attention and participate 3. Candy is appropriate for a college classroom 4. It is unprofessional to use candy in an engineering classroom.
The survey included demographic information to determine the university and course level in which candy was used. Ninety-six students at four universities, the Oregon Institute of Technology (OIT), the University of Minnesota Duluth (UMD), the University of the Pacific (UOP), and York College of Pennsylvania (YCP), located in different geographic regions across the United States completed the survey. Two private, UOP and YCP, and two public universities, OIT and UMD, were included and students' academic standing ranged from sophomore through senior years, as shown in Table 1 . 
Short and sweet: Assessment results and discussion
Survey results were compiled numerically by assigning values to the Likert scale as follows: Strongly Agree = 5, Agree = 4, Neutral = 3, Disagree = 2, and Strongly Disagree = 1. Analysis of responses of all 96 students, shown in Figure 1 , indicates that students overwhelmingly responded positively to the use of candy in the classroom. In fact, no student agreed or strongly agreed that candy is distracting and only one student responded that it is unprofessional to use candy in the classroom. Mean values of student responses for both statements were at or close to 1.5, as shown in Figure 1 .
As shown in Figure 1 , students agreed that use of candy was appropriate in the college classroom, as indicated by a mean score of 4.2. Only two students disagreed with this statement. Interestingly, these same two students disagreed that candy was unprofessional in the classroom, one agreed that it helped motivate students, and the other student's response was "neutral" regarding the effect of candy on motivation.
The largest variation in student responses was observed in regards to the question about whether candy helps motivate students to pay attention and participate. The mean response was 3.5, indicating a slightly positive view. The distribution of responses is shown in Figure 2 . Although the majority of students agreed with, or were neutral about, the question of candy as a motivating factor, eight students disagreed and four strongly disagreed.
The four students who strongly disagreed were all from university "U1," UMD in the Midwest. This led to a question as to whether responses varied by school type, location or course grade level. The average of student responses for each question by surveyed class is shown in Figure 3 . As seen in Figure 3 , there do not appear to be any clear trends in responses based on grade level, school type or class type. Students at university "U4," OIT did express the lowest support for candy in the classroom among the four schools. However, only five students responded to the survey administered at university "U4," OIT, which is not a statistically significant data set from which to draw conclusions.
Students were provided space to offer comments on each statement. Overall, the comments reflected the positive effect of candy on the classroom atmosphere and in providing incentives to participate, as follows: A number of students questioned the need for the survey with comments such as, "Who doesn't like candy?" and "Who's bashing candy?" It is unlikely that all students will respond positively to candy. In this survey, one student indicated not liking candy and two explained they liked candy but did not necessarily want to eat it. Students who were less inclined to find candy motivating or professional noted that the type of candy and how it was used is important. For example, a student recalled receiving a lollipop before an exam from their professor which helped to reduce stress but noted that candy thrown across the room was not professional. One insightful student noted that if the instructor brings a large bag of candy to class that is visible, the odds of everyone receiving candy is increased. This approach would limit incentives for participation as all knew they would get candy eventually.
Student comments and survey results indicate that the majority of students do find use of candy to be appropriate in the classroom. If used effectively, candy can help improve student engagement and create an atmosphere more conducive to learning. However, classroom dynamics can vary widely. If in doubt, the instructor should ask the students. 
The Sweet Smell of Success: Implementing Candy in the Classroom
For faculty considering candy use in the classroom, we recommend some "do's" and "don'ts" based on our own experiences, to successfully adopt this simple, low-overhead method of engaging students.
Do:
-Adopt use of candy as part of a larger effort to build rapport and enhance students' learning.
-Demonstrate use of candy early on, e.g., by rewarding and recognizing students (promising 'fame and fortune!') who help handout syllabi and other paperwork during the first class meeting, or by making an intentional mistake on the board and rewarding the student who identifies the mistake.
-Recognize groups for shared effort (e.g., by giving one piece of candy per group member).
-Say the student's name and 'thank you' or 'well done' if the candy is used in recognition for help or a job well done.
-Look for opportunities to 'distribute the wealth,' particularly to recognize typically quiet students.
-Use candy to build rapport strategically. For example, ask a typically non-compliant student for assistance, then recognize the student for their help.
-Use candy to highlight students' involvement or achievements, e.g., Smarties or Starburst candy for a great answer.
-Periodically hand out candy in sets of two or three, which the student can share and become "the hero" among their peers. Starburst are especially effective for this option.
-Stick to the rules of "appropriate use of humor": avoid jokes that are offensive, sexual, faith-based, or political in nature, or that may put students down.
-Be aware of possible food allergies and dietary restrictions. Examples include allergies to chocolate or nuts, or presence of animal-based gelatin in some candies that may be objectionable to vegetarians or people of some faiths.
-Use other types of treats e.g., raisins, stickers, rulers, discipline-specific giveaways from conferences, etc. if providing candy is likely to cause an uncomfortable environment.
-Keep the candy in an airtight container, preferably a recognizable one, and check the candy supply periodically -candy can get stale, melt, or otherwise become undesirable.
-Use packaged candy, i.e., individually wrapped, not loose.
-Ask students for their input using a mid-semester evaluation if you are concerned about their perception. If needed, explain why you use candy in the learning environment.
Don't:
-Overdo it. Students recognize candy as a reward, so giving candy for "easy answers" or trivial comments will lose its value.
-Fret that students won't like a particular type of candy. In our experience, the students who receive the candy are often just as excited about the recognition as about the candy itself. If the candy is not a favorite or not one they can eat, they will pass it to a friend. You can ask the student about it outside of class.
-Use jokes or candy that could potentially be taken as an insult, e.g, "Dum dums" are off limits, unless you turn it into a joke about yourself.
-Eat the candy yourself unless you also take up an exercise program! Candy is also a valuable tool for use in a number of engineering demonstrations. Providing students with their own demonstration materials leads to individual experiential learning. Additionally, students' familiarity with candy versus an unfamiliar engineering material helps them form connections to prior knowledge. Examples of how candy can be used in demonstrations include:
-Licorice: tension/compression/torsion/column buckling based on length and column buckling shapes based on support conditions. -Marshmallows: Poisson's Ratio. -Snickers vs Hershey bar: homogeneity, isotropy of materials. -M&Ms vs. Whoppers: demonstrate soil packing, pore spaces -Caramels: anisotropic material -strong in compression, weak in tension. -S'mores: used to demonstrate layering in soil strata, landfills.
If each student is given candy to use in a demonstration, the instructor should have extra candy on hand in case the student breaks or eats the candy before the demonstration takes place. Anticipating such behavior, for example, when asking students to model pinned-pinned and then fixed-fixed columns, each student should be given two pieces of licorice: one to eat and one with which to explore column buckling shapes. Edible demonstration materials are not limited to candy, as demonstrated by Fiegel and Derbridge 12 in their paper relating soil properties to food. Although beyond the scope of this paper, readers are encouraged to think broadly in terms of tools to use for class demonstrations.
A variety of candy can be taken to class in a re-sealable bag, lunchbox, or concrete testing container to avoid spillage. Rewarding students for correct answers with verbal acknowledgement and/or candy also offers a unique opportunity to bring humor into the classroom in a manner that easily avoids the common dangers of humor. In Table 2 , the authors offer some sample jokes and puns that they have found useful, if silly. Of course, the person telling the joke or pun must find it amusing for it to be effective. Fortunately, students appreciate even a bad pun told with a smile. Chewing gum Placed quietly on the desk of a student who is having trouble staying awake (without pun or commentary).
Conclusion
This paper presents the results of student surveys demonstrating effective use of candy as part of an instructor's efforts to build rapport, create a positive classroom environment, and help students learn. Motivation for this paper came from the authors' experience in facing resistance from peers when using candy in the classroom. Student attitudes show that candy is appropriate at the college level and is an effective tool for building rapport. Additionally, the authors provided methods of incorporating candy into the classroom and offered suggestions for positive implementation, as well as pitfalls. Given the volume of research demonstrating the importance of rapport and positive emotions on student learning, proper use of candy is recommended in engineering education.
As a final recommendation, the authors advise making this technique your own. Candy can be used with individual style and humor to demonstrate commitment to students and excitement about content. Furthermore, do not bite off more than you can chew (that is our last food-related pun, we promise). Starting with a few candy-related components is more likely to lead to success than trying everything at once. After trying candy a few times, trusted students can be asked for informal feedback on how candy implementation worked. Their comments can help identify a path to success. Students will appreciate your efforts on their behalf.
